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Abstract: The paper establishes an equivalence of the Andrica‘s conjecture in the direction of an 
increase of the difference of square root of primes by a power of a ratio of two consecutive primes. 
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1. Introduction 
Even prime number theory dates back to ancient times (see the Rhind papyrus or 
Euclid's Elements) it retains its topicality and fascination to any mathematician due 
to numerous issues remain unresolved to this day. 
A number pN, p2 is called prime if its only positive divisors are 1 and p. The 
remarkable property of primes is that any nonzero natural number other than 1 can 
be written as a unique product (up to a permutation of factors) of prime numbers to 
various powers. 
If there is not a formula, for the moment, generating prime numbers, there exist a 
lot of attempts (many successful, in fact) to determine some of their properties. 
Unfortunately, many results are at the stage of conjectures (theorems that seem to 
be valid, but remained unproven yet). 
A famous conjecture relative to prime numbers is that of Dorin Andrica. Denoting 
by pn - the n-th prime number (p1=2, p2=3, p3=5 etc.), Andrica‘s conjecture ([1]) 
states that: 
1pp n1n   n1 
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Noting gn=pn+1-pn – the prime gap that is the difference between two successive 
prime numbers, the conjecture can be written in the form: 
1p2g nn   n1 
The equivalence is immediate because 
1p2ppg nn1nn     
2
n1n 1pp   which is obviously equivalent to: 
1pp n1n  . 
Even if Andrica‘s conjecture is weaker than that resulting from Oppermann's 
conjecture which states that nn pg   the attempts to prove have not been 
successful to this moment. 
In the following, we shall prove a theorem of equivalence of Andrica‘s conjecture 
with another conjecture of increasing the difference of square root of consecutive 
primes with a power of their ratio. 
 
2. Main Theorem 
Theorem 
Let pn the n-th prime number. The following statements are equivalent for n5: 
1. 1pp n1n  ; 
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<0, follows that (a+1,a+2) such that: 
h()=0 that is: 
(1) ln -ln a=ln(-a) 
and after the monotony: h(x)>0 x< and h(x)<0 x>. 






=-, g()=   )aln()a(alnln   and from (1): 
g()=aln(-a)>0 
It results that >>a+1 such that: g()=0 that is: 
(2)   )aln()a(alnln   
From monotonicity, we obtain that: g(x)>0 x(a,) and g(x)<0 x(,). 











=1 it follows 
that: f(x)<0 x(a,a+1). 
ACTA UNIVERSITATIS DANUBIUS                                                    Vol 11, no 1, 2015 
 
 152 
From hypothesis 1 (Andrica‘s conjecture), we have: 1pp
n1n
  and noting: 
x=
1n













 0. The statement 2 is now obvious. Q.E.D. 
 
3. Determination of the Constant  
Using the Wolfram Mathematica software, in order to determine the constant  (for 
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